International  Journal  of  Electronics, 
Communication  &  Instrumentation  Engineering 
Research  and  Development  (IJECIERD) 
ISSN(P):  2249-684X;  ISSN(E):  2249-7951 
Vol.  5,  Issue  2,  Apr  2015, 1-6 
©  TJPRC  Pvt.  Ltd. 

REMOTE  IMAGE  CLASSIFICATION  USING  IMPROVED 
DECISION  TREE  AND  NEURAL  NETWORK 

K.  LEELAVATHI  &  T.  SUDHA 

'Vikrama  Simhapuri  University,  Nellore,  Andhra  Pradesh,  India 
2S.  P.  Mahila  University,  Tirupati,  Andhra  Pradesh,  India 

ABSTRACT 

Neural  systems  speak  to  a  generally  utilized  option  to  manage  remotely  sensed  picture  information.  The  change  of 
spatial  and  otherworldly  determination  in  most  recent  era  Earth  perception  instruments  is  required  to  present  greatly  high 
computational  necessities  in  neural  system  based  calculations  for  grouping  of  high  dimensional  information  sets, 
for  example,  hyper  ghostly  pictures,  with  several  phantom  channels  and  fine  spatial  determination.  A  huge  preference  of 
neural  systems  versus  different  sorts  of  preparing  calculations  for  hyper  ghostly  imaging  is  that  they  are  inalienably 
amiable  for  parallel  usage.  Accordingly,  they  can  advantage  from  advances  in  minimal  effort  parallel  figuring 
architectures,  for  example,  heterogeneous  systems  of  PCs,  which  have  soon  turned  into  a  standard  apparatus  of  decision  for 
managing  the  huge  measure  of  picture  information  sets.  This  paper  proposes  another  strategy  to  characterize  remote 
sensing  picture  regions  with  blend  of  information  mining  procedures.  Gotten  aftereffects  of  proposed  framework  gives 
better  results  contrasted  with  past  strategies. 
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INTRODUCTION 

Amid  the  recent  years,  satellite  picture  arrangement  to  deliver  area  utilize  or  area  spread  maps  has  moved  from 
discovering  the  right  information  to  discovering  a  technique  ready  to  adapt  to  the  plenty  of  accessible  information. 
Today  various  satellites  circling  the  earth  give  information  expanded  phantom,  spatial  and  worldly  determination. 
Moreover,  topographic  information  are  currently  all  the  more  effortlessly  acquired.  Computerized  Elevation  Models 
(DEMs)  are  accessible  at  resolutions  going  from  more  or  less  1km  (Shuttle  Radar  Topography  Mission,  SRTM  2000)  to  a 
couple  of  several  centimeters  (Light  Detection  And  Ranging,  LIDAR).  Two  other  exceptionally  helpful  wellsprings  of 
data,  specifically  slant  and  angle,  are  regularly  gotten  from  the  DEM.  Therefore,  to  study  a  wonder,  for  example,  area  use, 
we  now  have  a  decision  of  suitable  ghastly,  spatial  and  transient  determination  and  topographic  information.  To  join  this 
data  in  an  arrangement  framework  numerous  have  turned  to  the  neural  systems  (NNs)  ideal  model.  The  utilization  of  neural 
systems  is  guaranteeing  as  it  offers  at  any  rate  equivalent  precision  as  for  traditional  routines  and  in  the  meantime  the 
capacity  to  work  with  information  not  completely  adjusting  to  factual  circulations.  The  drawback  is  that  the  structure  of 
neural  systems  has  been  hard  to  deduct  from  the  issue  within  reach.  To  structure  the  genuine  structure  of  the  neural  system, 
choices  are  made  in  view  of  experience  and  general  guidelines  (Kanellopoulos  and  Wilkinson  1997).  It  is  troublesome  and 
lengthy  to  comprehend  which  calculates  and  to  what  degree  impact  the  yield  (Lippmann  1987,  Ito  and  Omatu  1997). 
Normally  the  structure  is  complex,  loaded  with  associations  with  various  numeric  weights  that  are  tricky  to  clarify.  Thus 
neural  systems  have  frequently  been  blamed  for  being  discovery  procedures. 
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Doubtlessly  that  the  application  of  NNs  in  any  exploratory  field  relies  on  upon  the  certainty  we  have  in 
understanding  the  methodology  occurring.  As  of  late,  the  experimental  field  of  neural  systems  has  consolidated  with  that  of 
fluffy  sets  to  structure  neural  systems  in  view  of  data  granules,  called  granular  neural  systems  (GNNs;  Pedrycz  and 
Vukovich  2001).  To  structure  the  granules,  fluffy  set  hypothesis  is  conveyed  (Zadeh  1965)  with  an  end  goal  to  move  our 
worry  to  the  importance  of  the  data  instead  of  its  measure  (Zadeh  1975).  Every  NN  part  has  a  definite  implying  that  can  be 
expressed  in  etymological  terms  and  the  other  way  around.  Area  spread  sort  is  unmistakably  a  human  idea  that  is  a  matter 
of  degree  (Zadeh  1999).  Techniques  where  the  transforming  is  carried  out  on  a  numerical  level  where  self-assertive  limits 
are  picked  are  obviously  restricted.  Handling  on  a  theoretical  level  can  be  attained  to  by  blending  enrollment  capacities  of 
diverse  components  communicated  as  phonetic  terms  (Bortolan  1998,  Pedrycz  and  Vasilakos  1999).  In  the  remote  sensing 
information  connection,  it  may  demonstrate  more  effective  to  treat  unearthly  and  non-ghostly  data  as  semantic  rather  that 
numerical  variables.  Infrared  for  instance,  can  be  a  semantic  variable  where,  as  for  reflectance,  we  have  low,  medium  and 
high  and  not  the  genuine  numeric  qualities  put  away  for  every  pixel.  Etymological  variables  give  the  intends  to  build  rough 
thinking  of  over-complex  phenomena  (Zadeh  1975).  In  the  event  that  we  acknowledge  that  high  exactness  is  contrary  with 
high  many-sided  quality  (Zadeh  1975),  our  strategy  would  be  more  suited  to  working  on  data  granules  instead  of  on 
endless  measures  of  numerical  qualities.  The  blend  of  fluffy  sets  and  neural  systems  yields  an  alternate  essential  advantage, 
interpretability.  Granular  neural  systems  rival  different  strategies,  including  standard  neural  systems,  in  interpretability  of 
results  instead  of  exactness  (Bortolan  and  Pedrycz  2002,  Pedrycz  and  Reformat  2005,  Nauck  2003). 

The  execution  of  GNNs  has  been  in  view  of  both  bolster  forward  NNs  and  Kohonen's  self  sorting  out  maps  (Lin  et 
al.  2000).  Advancement  by  means  of  hereditary  calculations  (GAs)  has  additionally  been  proposed  (Mitra  et  al.  2002, 
Shapiro  2002,  Pedrycz  and  Reformat  2005).  Qiu's  and  Jensen's  (2004)  method  for  opening  the  neural  system  black  box  was 
a  granular  neural  system  in  light  of  a  Kohonen's  sorting  toward  oneself  out  guide.  They  found  themselves  able  to  decipher 
the  structure  of  the  system,  however  with  marginally  muddled  tenets  since  fluffy  sets  are  depicted  with  real  numeric 
parameters  as  opposed  to  etymological  labels.  Their  execution  beat  a  standard  back-proliferation  prepared  system  and  a 
greatest  probability  classifier  yielding  general  satisfactory  level  of  precision.  Dixon  (2004)  sent  a  GNN  to  research  its 
materialness  in  tackling  spatial  issues,  anticipating  ground  water  weakness  in  particular.  Interestingly,  she  led  an 
affectability  examination  to  explore  how  diverse  parameters,  for  example,  shape  chose  to  estimated  participation  and 
number  of  fluffy  sets  every  variable,  influence  arrangement  exactness.  The  versatile  neural  fluffy  derivation  framework 
(ANFIS)  has  been  additionally  used  to  characterize  remote  sensing  information  into  10  area  utilization  classes 
(Benediktsson  and  Benediktsson  1999).  Topographic  information,  specifically  height,  slant  and  perspective,  were  utilized 
as  a  part  of  expansion  to  unearthly  data,  a  four-divert  Landsat  MSS  picture  specifically.  Execution  correlation  to  different 
techniques  demonstrated  that  the  neuro-fluffy  system  yields  unrivaled  results  for  specific  designs.  The  neuro-fluffy  model 
has  been  discovered  to  be  more  suitable  for  grouping  a  blended  creation  common  habitat  utilizing  exceptionally 
highresolution  pictures  of  IKONOS  satellite  (Han  et  al.  2002).  This  model  performed  better  contrasted  and  a  back-spread 
neural  system  and  a  greatest  probability  classifier.  The  neuro-fluffy  strategy  was  more  effective  in  arranging  regular  habitat 
classes,  for  example,  woodland  and  vegetation,  than  human  made  structures,  for  example,  streets. 

Remote  sensing  is  a  procedure  of  social  affair  data  about  an  item  or  region  without  being  in  immediate  contact 
with  it.  In  this  way  the  sensors  are  not  in  immediate  contact.  The  data  needs  a  physical  medium  to  go  from  the 
articles/ranges  to  sensors.  The  electromagnetic  radiation  is  utilized  as  a  data  transporter  as  a  part  of  remote  sensing.  All  in 
all  sense  Remote  Sensing  alludes  to  securing  of  earth  data.  The  yield  of  a  remote  sensing  framework  is  a  picture  speaking 
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to  the  scene  being  watched  generally  called  as  Remote  Sensing  Images.  Picture  order  is  an  imperative  piece  of  the  remote 
sensing,  picture  examination  and  example  distinguishment.  Picture  characterization  is  utilized  to  gather  information  about 
earth,  delivers  a  guide  like  picture  therefore.  Subsequently  picture  order  is  a  critical  apparatus  for  examination  of  the 
satellite  pictures. 

PROPOSED  TECHNIQUE 


Satellite  Image 


Preprocessing 


Segmentation  using 
Improved  decision 
tree 


Feature  Extraction 


Feed  Forward 
Neural  Network 


Classified  regons 


Figure  1:  Proposed  Architecture 
Improved  Decision  Tree  Algorithm 

The  improved  decision  tree  algorithm  is  as  presented  below 

Create  a  root  node  for  the  tree 

Check  for  the  base  case 

Apply  Feature  Selection  using  Genetic  Search 

bestTree  =  Construct  a  DT  using  training  data 

Perform  Cross  validation 

•  Divide  all  examples  into  N  disjoint  subsets,  E  =  El,  E2,  ..,  EN 

•  For  each  i  =  1,  ..,  N  do 

•  Test  set  =  Ei 

•  Training  set  =  E  -  Ei 

•  Compute  decision  tree  using 
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•  Training  set 

•  Determine  performance  accuracy  Pi  using  Test  set 

•     c.  Compute  N-fold  cross-validation  estimate  of  performance  =  (PI  +  P2  +  ...  +  PN)/N 

•  6.  Perform  Reduced  Error  Pruning  technique 

•  7.  Perform  Model  complexity 

•  8.  Find  the  attribute  with  the  highest  info  gain  (A_Best) 

•  9.  Partition  S  into  S1,S2,S3...  according  to  the  value  of  A_Best 

•  10.  Repeat  the  steps  for  SI,  S2,  S3 

•  11.  Classification  :  For  each  ti  e  D,  apply  the  DT  to  determine  its  class 
Feature  Extraction 

Characteristic  extraction  process  for  satellite  picture  division  is  talked  about  in  this  segment.  Four  new  fragments 
like  as  street,  building,  tree  and  shadow  are  acquired  from  the  36  sections.  In  the  first  place,  HSL  picture  is  gotten  from  the 
average  sifted  preparing  pictures.  At  that  point  characteristic  extraction  step  is  defined  in  the  accompanying  steps. 

•  H,  S  and  L  layer  obtained  from  HSL  image 

•  T  layer  obtained  from  TSL  image 

•  A  and  B  layer  obtained  from  LAB  image 

•  U  and  V  layer  obtained  UVL  image 

•  Index  of  peak  value  in  256  bin  histogram  of  each  is  noted. 

•  Mean  pixel  value  in  each  of  these  layers  is  obtained. 

•  Values  obtained  in  step  5  and  6  are  used  as  features. 

Classification  using  Neural  Network 

Arrangement  step  is  to  recognize  street,  building,  tree  and  shadow  districts  from  unique  satellite  picture.  16 
peculiarities  have  been  utilized  for  the  grouping  reason.  Here,  food  forward  neural  system  is  utilized  for  arrangement 
purpose.  The  proposed  neural  system  model  embodies  three  layers  of  hubs  -  an  info  layer,  concealed  layer  and  a  yield 
layer.  Each  one  satellite  picture  is  spoken  to  by  its  gimmicks  in  partitioned  sections  of  the  example  (info)  lattice  P.  The 
weight  grid  W  is  the  association  framework  for  the  data  layer  to  the  yield  layer.  The  initial  phase  in  basic  system  usage  is 
determination  of  number  of  yield  neurons.  Before  preparing  a  food  forward  system,  the  weight  and  inclinations  is 
introduced.  When  the  system  weights  and  inclinations  have  been  instated,  the  system  is  prepared  for  preparing.  We  utilized 
arbitrary  numbers  around  zero  to  introduce  weights  and  inclinations  in  the  proposed  neural  system.  The  preparation  process 
needs  a  set  of  legitimate  inputs  (for  our  methodology  we  give  16  peculiarities)  and  focuses  as  yields  (tree,  shadow,  building 
and  street).  Amid  preparing,  the  weights  and  inclinations  of  the  system  are  iteratively  acclimated  to  minimize  the  system 
execution  capacity.  The  default  execution  capacity  for  food  forward  systems  is  mean  square  slips,  the  normal  square 
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mistakes  between  the  system  yields  and  the  target  yield.  At  long  last,  the  four  separate  names  (tree,  shade,  street  and 
building)  of  unique  satellite  picture  are  distinguished. 

RESULTS 


Figure  2:  Accuracy  Comparison  between  Existing  and  Proposed  Techniques 

CONCLUSIONS 

In  this  paper,  streamlining  calculations  for  division  with  the  plan  of  enhancing  the  division  in  satellite  pictures 
utilizing  food  forward  neural  system  classifier  is  proposed.  The  general  steps  included  in  the  proposed  procedure  in  three 
steps,  for  example,  i)  Pre-preparing,  ii)  division,  and  iii)  order  utilizing  food  forward  neural  system  classifier.  At  first 
preprocessing  is  performed  to  make  the  picture  suitable  for  division.  Peculiarity  is  extricated  and  the  arrangement  of 
satellite  picture  into  four  separate  marks  (tree,  shade,  street  and  building)  is  carried  out  utilizing  food  forward  neural 
system  classifier.  At  last,  order  exactness  of  the  proposed  calculation  in  satellite  picture  grouping  is  computed  and  the 
execution  is  contrasted  and  Moving  KFCM  and  KFCM  calculation.  Commonsense  ramifications:  Green  range: 
The  discovery  of  green  zones  could  help  researcher  to  study  deforestation  and  changes  in  vegetation.  Building  range: 
This  discovery  can  be  valuable  for  urban  improvement  applications.  Street  region:  This  identification  can  be  utilized  as  a 
part  of  a  few  modern  applications,  for  example,  for  auto  distinguishment  and  for  military  purposes.  It  is  vital  to  give 
military  and  different  gatherings  with  precise,  up  and  coming  maps  of  the  street  organizes  in  any  district  of  the  world. 
In  general,  this  work  can  be  helpfully  to  do  the  astute  investigation  to  discover  the  development  of  each  area  and  in 
addition  the  attention  to  building,  and  green. 
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